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Dsc. i s 1885. 


U. S. PATENT OFFICE, 


331.276. VELOCIPEDE. Chakijs E. Bum.. Springfield, Mass., as- 
signor of one-third to Wilrmg B. Cooky, Easton. Pa. Filed Oci 1C, 

(Ko nrndfcl.) 

Claim . — 1. The combination, with a tricycle, of the holder B, pro- 
Tided with a vaLe. V, and removably attached to Raid tricycle, an «‘ii 
fine mounted cpoc said tricvcte and adapted to propel sard incycle. end 
means for connectin'* said bolder 1 \ to simply said engine, substantially 
as described. 

2. The combination, vi:i; a tricycle, of tbo holder B, removably 
attached thereto, an engine mounted on said tricycle, and mean* for con- 
ceding said holder B to supply taid engine that am provided at t«o 
TK?;cts willi devices for controlling the flow of air from said holder B to 
•aid engine. 


3. The 

combination, with 

a tricvcle, of the rtnu-vai*’}'- attached 

holder B. an 

engine for propel!; 

ng said tricycle, and a throttle- valve pro- 

viuc-d wit!, a 

lever for cofilroHin 

ig the sir-scpj'lv to ►aid eng.ne. 

4. The 

combination, with : 

> Ythhb having s bellow frail.** chargeci 

wish cu;:ipr«j 

&*ed air, of th»- hold 

t r I>. r*jn*civjthl v attached to said vrhwle 

tod pnrla ;>!*.■ 

therewith, an eng; 

:k* mounted on said vehicle, a;,o fRinNle 


means for connecting said bolder B and said frame soocessiveiy 10 said 
engine u< supply it with air for propelling said vehicle. 

5. The combination, with a vehicle having a hollow fr&tne charged 
with compressed air, of the holder B, removably attached to said vehicle 
and portable therewith, an engine mounted on said vehicle, and suitable 
means for connecting said bolder B and said frame successively to said 
engine to scpply it with air for propelling said vehicle, and added means 
for controlling the Bow of air to said engine. 

6. The combination, with a vehicle, of the holder B, provided with 
a valve, V, removably attached to c&id vehicle, an engine mounted upon 
said vehicle and adapted to propel said vehicle, means for connecting 
said holder B to supply &aid engine, and independent devices for pro- 
pelling said vehicle by foot-power, substantially as described. 
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UNITED STATES PATENT OFFICE. 


JAMES IRA TITTMAN AND ELIZA DKTII HARRISON, OK VALDOSTA, GEORGIA; 8AID WARRI80N 

ASSIGNOR TO SAID PITTilAN. 

AXEL MOTOR OR LOCOMOTIVE. 

No 831,643. Specification of Lcttara Patent. Patented Aug. 17, 1808. 

AppUoaUon filed Mar 7, 1M6. Serial Ho. S18.SU. 


To all whom it may concern: 

lie it known that we, Jam km Ika Pittman 
and Fij/.aheth Hariiison, citizens of the 
I'nited States, residing at Valdosta, in the 
5 county of Lowndes and State of Georgia, 
have invented new and useful Improvements 
in Air Motors or I>ieoinoti ves, or which the 
following is a specification. 

This invention relates to air controlled 
10 motor devices such as locomotive and sta- 
tionary engines, vehicles and other mechan- 
ical organizations which can be driven or 
operated by air under compression. 

In t lie preferred application of the inven- 
15 tion to locomotive engines, the latter arc 
equipped with the usual wheel driving mech- 
anism and cylinders with which the pumps 
cooperate, a portion of these pumps being 
actuated solely by the movable elements or 
20 the engine, and the remaining portion of the 
pumps being manually operative and used 
only to start the engine and connected to a 
receiving reservoir having communication by 
means or suitable pipes with storage reser- 
25 voirs, and the storage reservoirs attached 
by conduits to a distributing reservoir simu- 
lating the usual boiler of a locomotive. 

The course pursued in starting and stop- 
ping the engine or other motor device with j 
SO which the invention is used will be more 
fully hereinafter specified, and in all appli- 
cations of the invention the object sought is 
a material saving in the expense of running 
a locomotive or other motor, as no fuel is 
35 required loaded on and carried by the motor, 
nnd the mechanism ordinarily employed in 
connection with steam engines and other 
motors is reduced to a minimum in the pres- 
ent organization. 

40 A further object is to mnintnin at all 
times within the distributing reservoir an 
effective air pressure for actuating the pis- 
tons, drive wneels, and other mechanisms. 

In the drawings, Figure 1 is a side eleva- 
45 tion of an air locomotive embodying the fea- 
tures of the invention. Fig. 2 is n top plan 
view of the locomotive. Fig. 3 is a detail 
transverse section, on an enlarged scale of 
one of the auxiliary pumping devices. 

60 Similar numerals of reference are em- 
ployed to indicate corresponding parts in the 
several views. 

The numeral 1 designates a distributing 
reservoir simulating an ordinary locomotive 
55 boiler, but without the usual tubes and flues 


or other incidental attachments necessary in 
the con*ml of steam production, conveyance, 
and stornge. This reservoir will extend at 
its rear terminnl into a suitable cab 2, nnd 
attached to the working organization of the 60 
engine is the usual form or tender 3, which, 
in this instance will serve not as a means 
for holding fuel, but ns a support nnd con- 
venient device for positioning a receiving 
reservoir 4 and storage reservoirs 5. 65 

The storage reservoirs 5 are attnehed by 
pipes 0 nnd 7 to the distributing reservoir 
1 and I ►etwee n the said stornge reservoirs 
and the receiving reservoir 4 is a connecting 
T-pipe 8, having n valve !) in one branch 70 
thereof. The receiving reservoir 4 also has 
a relief or exhaust valve 10, for a purpose 
which will lie presently set forth. On oppo- 
site sides of the longitudinal center of the 
forward portion of the engine and under the 75 
forwnrd portion of the distributing reser- 
voir 1 are pumps 11, which have suitable pis- 
tons nnd piston rods 13 connected by link 
rods 15 nnd a rock shaft 15* to eccentrics 10 
on one of the engine axles 17. The eccentric 80 
mechanism 10 operates the pumps, and the 
latter arc of any preferred air pupip con- 
struction, nnd are connected by pipes 18 and 
1!) to the receiving reservoir 4. 

The distributing reservoir 1 has opposite 85 
pipes 20 extending from the rear thereof 
downwardly to cylinders 21, the Intter hav- 
ing suitable piston rods 22 cooperating there- 
with nnd attached to drive rods 28, for actu- 
ating drive wheels 24 of the engine, this lnt- ®0 
ter construction being similar to an ordinnry 
locomotive engine. The feed of the nir from 
the distributing reservoir 1 to the cylinders 
21 is controlled by a throttle valve 25 of 
suitable nnturc ana accessible within the cab 85 
2. The distributing reservoir 1 is ulso sup- 
plied with an inlet valve 20 located at the 
upper portion thereof for attachment thereto 
of a tube or suitable connection from nil air 
compressing mechanism that may be at a 100 
station or other supply point for initially 
charging the snid reservoir with nir to give 
the engine sufticient jxrwer or motive force 
to set the pumps in nction. The reservoir 1 
will have n large cnpacity in practice and 
a large volume of compressed air may bo 
stored therein, this reservoir sirving as a 
main generating means l>etween specified 
points or interval stations where it will bo 
replenished or resupplied with compressed 
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eir whenever found necessary. IJy the op- 
eration of pails hereinafter sjHH'iflM and 
particularly the pumps 11 some air will be 
forced back in th^ receiving reservoir 4 and 
6 from the latter flow into the storage reser- 
voirs 5 which serve as feeders for the distrib- 
uting reservoirs 1 when ojH*ned for com- 
munication with the said distributing reser- 
voir. Tne pressure in the distributing reser- 
10 voir 1, however, will always l>e materially 
greater or in excess of that required to oi>cr- 
ate the driving mechanism of the locomotive 
or engine and from time to time the said dis- 
tributing reservoir will l>e replenished from 
15 the storage reservoirs 5 or ut times when the 
quantity of compressed uir in the distrib- 
uting reservoir runs low and the engine is 
liable to stop Ivfore arriving at a station 
having a charging apparatus connectible 
20 with flic said distributing reservoir. 

In the operation of the motor, the com- 
pressed air is fed to the cylinders 21, which 
are entirely independent of the pumps 11 
and lmve no connection with the latter, and 
25 through the operation of the pistons in the 
cylinders, which move alternately in oppo- 
site directions us in ordinary locomotive en- 
gines, the drive wheels 24 will be uctuated. 

In addition to the usual link motions and 
30 slide valves, the improved engine will in- 
clude a signal device such as a whistle, if 
found necessary, or a bell operative from the 
cab, a head-light, and a fender or catcher. 

After the engine is started, when less 
35 power is required to maintain the motion 
than was required to start it, the pumps w ill 
be thrown into service to compress air in the 
reservoirs 4 and 5, to be eventually supplied 
to reservoir 1, to compensate for the amount 
40 of air withdrawn in excess of present needs, 
but when a stop is made the valve 9 will 
be closed and the valve 10 opened to prevent 
the establishment of pressure between the 
receiving reservoir and the two storage res- 
45 ervoirs 5, and to liberate air from the reser- 
voir 4, so that the lattei may be clear' for re- 
ceiving air from the pumps 11, for instance 
after flie ergine is again started. In a case 
of emergency the hand pumps may be oper- 
50 ated to charge the distributing reservoir 
through the receiving reservoir 4 and stor- 
age reservoirs 5, and when the hand pumps 
are operated the air that may be in the res- 
ervoir 4 at the time is liberated, so that the 
55 air may pass from the hand pumps into the 
reservoir 4 and from the latter into the res- 
ervoirs 5 and then into the distributing res- 
ervoir, the hand pumps being operated con- 
tinuously until sufficient air has been com- 
00 pressed in the distributing reservoir to actu- 
ate the driving mechanism including the 
pumps 11. All the reservoirs will be or such 
resistance, structurally, as to adapt them to 
receive air under pressure considerably in 
05 excess of that required to operate the loco- 


motive, and thus avoid any tendency to ex- 
pand or injury to the ojierator due to ex- 
plosion. All of the reservoirs will be pro- 
vided with suitable gages by which the 
amount of pressure within the several reser- 
voirs may bo readily ascertained. 

It will be understood that the operation of 
the cylinders 21 and of the pumps 11 is en- 
tirely independent, or, in other words, the 
cylinders 21 are not the pumps, but separate 
organizations are used to pump the uir, and 
have their pistons operated by the adjacent 
drive wheels through the medium of the 
eccentrics 10, connecting rods 15, and rocker 
units or links 15*. 

When the engine is stopped by shutting off 
the air from the cylinders through the oper- 
ation of the throttle or controlling valvo 25, 
the receiving reservoir 4 is cut out from the 
storuge reservoirs 5 to obviate uny tendency 
to equilibrium of pressure in the several res- 
ervoirs, and when the receiving reservoir is cut 
out, as set forth, the relief or exhaust valvo 
10 thereof is opened to permit all the. air con- 
tained in the receiving reservoir to escape. 
If the air wus alloweu to remain in the re- 
ceiving reservoir 4 when the engine is 
stop]>cd and communication be maintained 
between said receiving reservoir and the stor- 
uge reservoirs, the receiving reservoir would 
not be in condition for further receiving rir 
from the pumps 11, or in the case of emer- 
gency by the operation of the hand pumps on 
opposite sides of the engine adjacent to the 
forepart of the cab, and for this reason equi- 
librium of pressure in the reservoirs 4 and 5 
must be obviated to avoid blocking the move- 
ment of the engine in starting the latter, and 
which would result if there was a resisting 
amount of air in the reservoir 4 to the in- 
troduction of any more air in the said reser- 
voir when the engine is started. In starting 
the engine, the throttle or controlling valve 
25 is opened, the valve 10 closed, and at a 
proper interval after the engine is in motion 
communication between the receiving and 
storuge reservoirs is reestablished, tne en- 
gine when in motion operating the pumps 11 
to force air backwaruly into the receiving 
reservoir 4 under compression. When the 
engine is stopped and ready to start again 
the receiving reservoir will have no pressure 
on it and the engine will move off quickly 
as there will be no resistance to such motion 
but the draft strain of the train. 

The initial charging of the engine with air 
may be accomplished, in a simplified manner, 
by attaching the inlet valve 20 to an air 
pumping means located at a station or other 
supply point and during such initial charg- 
ing of the distributing reservoir the valve 25 
will be closed. The pressure of the air thus 
initially stored in the reservoir 1 will have 
sufficient power or motive force to set the 
pumps in action when the valve 25 is opened, 
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or (o servo ns n motive menus until the engine 
is under headway and the air from the 
puni))* 11 regularly forced lack and com- 
pressed in the receiving reservoir 4, as bc- 
5 fore explained. 

One of the most cssontinl conditions prece- 
dent to the practical ojieration of the 
motor is the rclntive dimensions of tho 
pumjw 1 ! and cylinders 21 or the propor- 
10 tiounte areas of the pistons of the pumps 
and cylinders. Care will be exercised in the 
construction of these pumps and cylinders 
from u stnndi>oint of proportions or differ- 
ence in arens to insure a replenishment of the 
15 compressed air within the distributing reser- 
voir 1 through tl.c actuation of the pumps in 
amount approximately equal to the amount 
of air fe<f from the said distributing reser- 
voir to the cylinders or the exhaust of tho 
20 compressed air from the distributing reser- 
voir in excess of that required when the 
pumps arc in service to maintain the motion 
of the motor and its load, the said pumps 
forcing the nir bnckwardly into the auxiliary 
25 reservoir 4 uml storage reservoirs 5 and from 
the latter into the distributing reservoir, as 
hcre'nbcfore indicated. The motor pistons 
should huve an nrca greater than that of the 
pump pistons by a difference sufficient to 
30 receive so much power from the distribut- 
ing reservoir as is required to maintain tho 
motion after it has been established under 
ordinury conditions. When the motor is 
getting under way the pumps nre out of 
35 service or urc working against a resistance 
not yet accumulated to its maximum. At 
this time the power applied in the motor 
cylinders is, to start with, u maximum 
<luc to the pressure in the distributing 
40 reservoir applied to the whole areas of 
the motor pistons. The net jxiwer ap- 
plied is grauuul’y reduced from this maxi- 
mum to that due to the pressure in the 
distributing reservoir applied to the dif- 
4( ferencc between the ureas of the cylinder 
pistons and those of the pump pistons. In 
going up grade the pumps muy be thrown 
out of service, if required, thus obtaining the 
maximum power again ut this time. In go- 
50 ing down grade, under conditions favorable 
to the action, tlie supply valve 2 .') may be 
dosed, and the fall of tlie motor and its load 
may be utilized to oj>erate the pumps to store 
compressed air, thus replenishing tlie supply 
56 of power. In cases of emergency or when it 
is found that the gages indicate a low pres- 
sure present in the Several reservoirs, tho 
hand pumps or tlie electrically operated 
pumps may be independently utilized for rc- 
00 storing the necessary pressure in the dis- 
tributing reservoir. 

The locomotive engine is also shown 
equipped with a hund or manually operated 
pump on each side which will l>e used inde- 
66 pcmlcntly of the uir pumping devices lo- 


cated nt stations or other |K>ints for initially 
charging the reservoir 1 or to otherwise re- 
plenish said reservoir if found necessary at 
any time during the ojioration of the engine. 

This auxiliary manually operative pump 70 
consists of an upper section 28 and a lower 
section 211 , both sections being in the form 
of cylinders which arc independent of each 
other and connected by an intermediate tu- 
bular union 30, provided with suitable stuff- 75 
ing Ixixcs or glands HI, through which and 
the cylinders a piston rod 32 extends and 
lias on its lower end a piston head 33 nnd 
on its upper portion a piston head 34. The 
lower cylinder 20 with the piston head 33 so 
serve's as a double acting pump and has 
umx'r und lower inlet vulves 35 and 30. 

'I ne upper cylinder and its piston 34 is also 
11 double acting pump and lias suitable inlet 
valves 37 and 37*. Connected to an inter- 35 
mediate portion of the upper cylinder 28 is 
n pij>c 38 having an exhaust valve 38* and a 
suitable governor 3!) and a controlling valvo 
40. This pii>c 38 extends l-eurwardly ami 
is connected to the reservoir 4. The pijx; 38 90 
connects with a valve chamber 40* in a part 
of the wall of the section or cylinder 28, and 
said valve chamber has upper and lower 
pussages 41* and 41 b communicating with 
the upper and lower portions of the interior 95 
of said section or cylinder. Within this 
valve chnml>er is a slide stem 42*, with 
valves 42 b fixed thereon and operating to 
alternately ojk-ii and close against scats 42° 
uml 42 d . The upi>cr part of the auxiliary 100 
pump, when the vulve 40 is open, will ho 
effective in storing air under pressure in tho 
reservoir 4 during opposite strokes of tlie 
piston 34. but when the valve 40 is dosed 
there, will he no resistance to the operation 105 
of the lower piston 33 by reason of tho 
escape of the air through the exhaust valvo 
38*. the lutter being opened under such con- 
ditions. The governor 39 may also have a 
truin pipe 41 attuched thereto and tlie upper 110 
part of this auxiliary pump under these con- 
ditions, or where the train pipe 41 is at-; 
tiuhed thereto, muv be utilized in pumping 
uir into the train line when the valve 40 is 
closed. 116 

The lower piston 33 operates on both 
strokes, through the medium of the upper 
and lower inlet valves 35 nnd 30, to alter- 
nately draw in nnd force air outwardly 
under compression therefrom, a pipe 42 he- 120 
ing connected to the upi>er pnrt of the lower 
section or cylinder 29 and also to one end 
of the receiving reservoir 4. A second pipe 
43 is connected to the lower portion of tlie 
section or cylinder 29 and to the main or 126 
distributing reservoir 1 , said pipe hnving a 
suitable check-valve 44 therein to prevent 
the air stored in the reservoir 1 from passing 
hack to the lower section or cylinder 29. 

Through the medium of the pipe connec- 130 
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(ions 12 and 43, l>oth (ho distributing rcsor- 
voir 1 and the nvoiviug reservoir 4 will lx* 
supplied with air, and from the receiving 
reservoir, t!ie air will pass to the storage or 
5 anxiliarv reservoirs 5, and thus tho locomo- 
tive will l>e initially prepared by the aux- 
iliary pump set forth lor starting operations 
and supplied with a pressure sufficient to 
overcome the tractive resistance of the loco- 
10 motive and cars that may be attached there- 
to. The pistons 34 nmf 33 and the piston 
nxl 32 are actuated by a hand lever 45, pro- 
jecting reurwnrdly from the. pump within 
easy reaching distance through the. forward 
15 part- of the cab. 

In addition to tbe check vhIvc 44, the 
other pipes between the pumps 11 nnd re- 
ceiving reservoir 4 and Ixstwm; the manually 
o|H*rative pumps located immediately in nif- 
20 vnnee of and close to the cab 2 will be pro- 
vided with suitable check valves, as at 4G 
and 47 for preventing the air from passing 
down to the pumps when the pistons of the 
latter arc moving Imckwardly to tnkc therc- 
25 into new charges of nir, nnd each of tho 
pumps will have a distinct check valve 48 
which will automatically open when the 
auxiliary reservoir 4 is cut out to permit tho 
e»4*»|)o of the air from the pumps so that tho 
30 latter may continue to operate until the filled 
reservoir 4 is relieved or a portion of the air 
compressed thereinto, or is free for storage 
of another charge of air therein by the said 
pumps, it l>eing understood that the check 
35 valves 48 of the pumps will open only under 
excess pressure and not under normal con- 
ditions or when the receiving reservoir is 
thrown into communication with said pumps. 

It will be understood that the pumps 11 
40 will be constructed in all particulars similar 
to ordinary air pumps, and provided with 
suitable inlets and relief means, nnd in view 
of the use of tho check valves 40 in the pipes 
18 and 15) the nir from the reservoir 4 can- 
45 not escape back to the pumps, and when 
liberated by the opening of the valve 10 will 
be forced to pass out through the said latter 
valve. 

From the foregoing it will lx? seen that the 
GO hxsunotivc is equipped with pumping means 
to meet various contingencies, nnd the same 
pumping mechanisms and reservoir devices 
mav Ik- equally well used in connection with 
other motors either of a stationary or mov- 
55 able type. 

The proportions and dimensions of tho 
several reservoirs inny also be changed at 
will, as well as minor dctnils of construction 
to adapt the improved locomotive or motor 
00 for various uses. 

As a further effective auxiliary in tho 
operation of the motor device hereinbefore 
explained, a story? battery comprising two 
battery sections Is) and 50 is disposed in the 
65 rear extremityysf the tender of tho motor 


| or nir locomotive nnd electrically connected. 

An electric motor 51 is comic ;ted to the bat- 
| tery section 50. nnd a generator 52 is elec- 
ricnlly connect id to the storage battery 
, ection 45). Tiie motor 51 has a pitman bar 
or other analogous clement 58 operatively 
attached thereto nnd also to an air pump 54, 
having communication with one of the stor- 
age reservoirs 5 through the medium of a 
valved pipe 55. A volved pipe 50 is con- 
nected to the remaining storage reservoir 5, 
nnd communicates with an air engine or 
motor 57, having a pitman bar or other 
analogous device 58 nttnehed thereto and 
nlso to tho generator 52. The generator 62, 
ns before indicated, is electrically connected 
to the storage battery section 49. The func- 
tion of the auxiliary apparatus just de- 
scrib'd is to start the air motor or locomo- 
tive without o|>crnting the hand pumps here- 
iiiheforc explained, and in the event that 
there is no air stored to start, the battery 
section 50 is connected to the electric motor 
51, through the medium of n switch 59. The 
motor 51 is thus set in motion and the pit- 
man Imr 53 actuates the pump 51 to force air 
into the adjacent storage reservoir 5, it being 
understood that the vnlvc in the pipe 55 win 
first be o|x‘iied. This electrical auxiliary 
apparatus will always be ready for use or 
service, particularly if the hand pumps be- 
come disordered nnd it becomes necessary to 
recharge the distributing reservoir before a 
main charging station is reached or in case 
(he pressure in the distributing reservoir 
runs so low ns to be ineffective in propelling 
the locomotive. 

Having thus described the invention, what 
is claimed, is : 

1. In an air motor of the class described, 
a distributing reservoir adapted to be 
charged at intervals from air compressing 
stations, storage reservoirs connected to tho 
distributing reservoir, a receiving reservoir 
having pipe connection with the storage 
reservoirs, the pipe connection being pro- 
vided with cut-off and exhaust valves, driv- 
ing mechanism including cylinders and 
pumps, tubular sunply connections between 
the cylinders nnd distributing reservoir, tu- 
bular connections between tne pumps and 
receiving and storage reservoirs, ana hand 
pumps for charging the distributing reser- 
voir in the event that the pressure in the 
latter runs low. 

2. In an air motor of the class described, 
a distributing reservoir adapted to bo 
charged at intervals from air compressing 
stations, storage reservoirs connected to the 
distributing reservoir, a receiving reservoir 
having pipe connection with the storage res- 
ervoirs, the pipe connection being provided 
with cut-off and exhaust valves, driving 
mechanism including cylinders and pumps, 
tubular supply connections between tne cyl- 


70 


76 


80 


85 


90 


05 


100 


105 


110 


115 


120 


125 


130 



8 


Ml, 

indCra and distributing reservoir, tubular 
connections between the pumps and receiv- 
ing and storage reservoirs, and auxiliary 
electric motor means and pump devices con- 
5 nected to the storage reservoirs. 

8. In an air motor of the class described, 
a distributing reservoir and means for 
charging ana maintaining the necessary 
quantity of air under pressure in the distrib- 
10 uting reservoir and including pump means 
actuated by the motor while traveling, and 
other pump means operable independently 
of the first named pump means, all the pump 
means being connected up to the distribut- 
15 ing reservoir and that actuated by the trov- 

a movement of the motor having a con- 
ible exhaust cooperating therewith and 
which will permit the latter pump means to 
run without storage effect 
20 4. In a motor driven solely by compressed 

air, a distributing reservoir, means for 
charging and maintaining the necessary 
quantity of air under pressure in the dis- 
tributing reservoir ana including pump 
25 means actuated by the motor while traveling, 
cylinder means supplied with compressed 


048 O 

air from the distributing reservoir and serv- 
ing as the main driving means for the motor, 
ana valve means controlling the relative sup-, 
ply and exhaust of the air. 30 

5. In a motor driven solely by compressed 
air, a distributing reservoir, means for 
charging and maintaining the necessary 
quantity of air under pressure in the (4s-. 
tributing reservoir and including pump 35 
means actuated by the motor while travel- 
ing, and driving mechanism for the motor 
including drive wheels and cylinder means, 
the cylinder means being supplied with air 
under pressure from the distributing reser- 40 
voir to actuate the drive wheels, the pump 
means serving solely to establish air pres- 
sure within the reservoir. 

In testimony whereof we have hereunto 
set our hands m presence of two subscribing 45 
witnesses. 

JAMES IRA PITTMAN. 

ELIZABETH HARRISON. 

Witnesses: 

W. Hxwxiks, 

T. C. Ghutin. 
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PATENTED SEPT. 10, 1907. 

F. G. HERRINGTON. 

COMPRESSED AIR MOTOR FOR AUTOMOBILES. 

AFPI.IOATIOI FILED JUTS*. 1907. 

3 BHEET3— SHEET 1. 



WITNESSES: 



Attorneys 
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No. 865 : 496. PATENTED SEPT. 10. 1907. 

F. Q. HERRINGTON. 

COMPRESSED AIR MOTOR FOR AUTOMOBILES. 

APPLI0AT10H PILED HAT 25. 1907. 

3 SHEETS-SHEET 9. 
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PATENTED SEPT. 10, 1907. 

F, G. HERRINGTON. 

COMPRESSED AIR MOTOR FOR ADTOMOBILES. 


APPLIOATIOI FILED MAI 25, 1907. 


: SHEETS— SHEET 3. 




Witnesses 

$ S- 


Inventor 

Tred, & //e?rcr?ygQ77 
By 


Attorneys 
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UNITED STATE S_PATENT OFFICE. 

FRED G . HERRINGTON, OF DECATUR, I L L I N O'l S . 
COMPRESSED-AIR MOTOR FOR AUTOMOBILES. 


No. 80S, 486. 


Specification of Letters Patent, Patented Sept. 10, 1907. 

Application filed Maj 25,1907. Serial Ho. 375,692. 


To all whom it may concerre: 

Be it known that I, Fat > G. HEnRisGTox, a citizen 
of the United States, residing at Decatur, in the county 
of Macon and State of Illinois, have invented certain 
5 new and useful Improvements in Compressed-Air Mo- 
tors for Automobiles; and 1 do hereby declare the fol- 
lowing to be a full, clear, and exact description of the 
invention, such as will enable others skilled in the art 
io which it appertain? to make and use the same. 

10 This invention relates to moto.s and mere particu- 
larly to that class which aie designed primarily for use 
upon automobiles. 

It is a well known fact that in the present form, of 
automobile motors, whether they be electric, steam, 
15 or explosive, the motor is required to do constant work 
practically the entire time that the automobile is run- 
ning. There are many disadvantages to be found in 
the present forms of motive power employed in this 
connection and while owners of automobile? have be- 
20 come reconciled to these disadvantages they never- 
theless exist. I have found that compressed air may- 
be used as a motive power with great efficiency upon 
automobiles and that in fact, by the arrangement of air 
compressors and other elements embodied in my . in- 
25 vention, the machine itself may be made to supply a 
purtion of its own motive power 

More specifically my invention contemplates the em- 
ployment of air compressors which are adapted for op- 
eration from the rear axle- of the machine when the 
30 same is traveling down a steep grade or under other 
conditions which will be apparent from the description 
of the in ention which is to follow. It is of Course en- 
tirely impractical to generate sufficient motive power 
by this means alone, to run the machine at all limes, 
35 and I therefore provide in addition to the compressors 
which are operated from the rear axle, other compressor; 
which are operated by an electric motor, the motor being 
used of course to generate motive power for the upgrade 
travel of the machine or for travel under other condi- 
40 tions. 

It will thus be seen that while the invention does 
not contt .opiate the generation of motive power en- 
tirely by ;he machine itself, I have greatly reduced, 
by the arrangement of compressors and other elements 
45 the cos* of running an automobile as far as regards the 
motive po xtr therefor. 

In the accompanying drawings, Figure 1 is a side 
elevation oi an automobile employing compressed air 
as a motive agent and using the compressors and other 
50 elements embodied in my invention, the body of the 
automobile being shown in dotted lines, Fig. 2 is a top 
plan view of the automobile showing the relation and 
construction of the compressors, motors, etc. the body 
of the automobile being however omitted, Fig. 3 is a 
65 detail horizontal sectional view through one ol the 
compressors operated from the rear axle of the auto • 


| mobile and the tank into which compressed air is 
! forced, Fig. 4 is a front end eleval ion of the automobile, 
j parts being broken away to show the invention, and, 

, Fig. !> is a similar view hut of the rear end oi the auto- 
r mohile. 

! Referring more specifically to the drawings the bed 
I frame of the automobile is shown as being of the usual 
j construction and is indicated in general by the numeral 
j 10. The front axle of the automobile is indicated by 
the numeral 11 and the rear axle by the numeral 12, the 
1 former being provided with wheels 13 the latter with 
wheels 14. A compressed air motor 15 is mounted at 
the forward end of the machine and the power shaft 
I of the motor which is indicated by the numeral Ifi ex- 
j tends rearwardly and is geared with the rear axle 12, 
j the gearing not being shown but being inclosed in the 
usual gear casing 17. The usual fly wheel ]s is fixedly 
mountc-d upon the shaft 16 adjacent the motor 15 and 
the motor is supplied with air from a storage tank 19. 
This tank 19 is also located at the forward end of the 
j machine and is supported upon the frame 10 in any 
j suitable manner. The supj !y pipes leading from this 
| tank to the motor are indicated by the numeral 20 and 
I the tank is provided with a safety valve 21. 

Before describing the compressors for furnishing the 
tank 19 with a supply of compressed air, it will be nec- 
essary io first describe other storage tanks into which 
the air is first compressed and which have communica- 
tion with the main storage tank 19. These other stor- 
age tanks are indicated by the numeral 22 and are po- 
sitioned parallel to each other ami one upon each side 
of the compressed-air motor shaft 16, it being under- 
stood of course that the tanks extend longitudinally to 
the bed frame of the automobile and are supported 
thereon. The forward ends of the tanks are located ad- 
jacent the reai wall of the main storage tank 19 and 
communication is had between the tanks 22 and the 
tank 19 by means of pipes 23. Journaled in side and 
intermediate beams 24 and 25 which form a portion of 
the bed frame 10 of the automobile are crank shafts 26 
it being understood that there are two such shafts, one 
being locate! at each side of the machine and rear- 
wardly of the fear ends of the tanks 22. Each of these 
shafts 26 carries at itb outer end a fixed sprocket gear 27 
upon which and a similar gear 28 carried by the corre- 
sponding wheel 14 is engaged a sprocket chain 29, there 
being clutches 30 for the purpose of clutching the 
sprockets 28 with the'r respective wheels 14 under con- 
ditions whicn will presently he described. Thecm ches 
30 may be operated in any suitable manner and I have 
shown a conventional form of operating means for each 
sprocket gear 28 and its -"heel 14 an a r;le lever 31 hav- 
ing one ol its arms of yoke formation and in engagement 
with a grooved collar formed integral with the gear. 
To the other end of the angle lever is connected the rear 
end of a connecting rod 32 and the connecting rods for 
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the two clutch operating devices extend forwardly and ! 
are adapted for simultaneous operation by a lever 33 at 
the front end of the machine. | 

Positioned directly outwardly of each of the tanks 22 I 
5 and extending beside the same and in parallel relation [ 
thereto is a pair of air compressor cylinders 3d in each 
of wit ch air compressor cylinders is arranged a piston 
35, the pistons for the two cylinders being connected by 
? single integral pinion rod 30 which in addition to | 
10 working through the ends of the cylinders, works also | 
through the ends of a cross head guide 37 which extends 
between the opposing ends of the cylinders 34 at each 
side of the machine. A cross head 38 works in each of ! 
the g lides 37 and pivoted to the ends of the cross head 
15 are connecting rods 39 which are connected in a similar 
manner with the crank 40 of the corresponding crank 
shaft 20. These crank shaft s are illustrated in the draw- 
ings as having their crank portions extending in oppo- 
site directions as is usually toe case where cooperating 
20 crank shahs have a similar relation. Each of the air 
compressor cylinders 34 communicatee by way of a 
valved pipe 41 with the adjacent tank 22 and it will lie 
understood that when the sprucket»28 are clutched with 
the tear wheel 14 of the automobile, power will tie trans- 
25 milted to the crank shafts and to the pistons for the air 
compressors thereby resulting in air being compressed 
into the tanks 22 and subsequently into the tank 19 
from which it .lay be admitted to the compressed air 
engine to operate the same. Fly wheels 42 a^e fixed 
30 upon the crank shafts 2(>. 

As has heretofore been stated, it is not contemplated 
that the power required to compress the air is to be de- 
rived solely from the rear axle as this would be imprai - 
tieal and in order that air may he otherwise compressed, 
35 I have mounted at the forward end of the frame 10 an 
air compressor 43 which also has communication w ith 
the tank 19 by way of a tank 44 this compressor being 
driven from an electric motor 45. The compressor in- 
cludes of course a piston L C and connected with this pis- 
40 ton is a pitman 47 which leads from a crank pin 48 on a 
cross head 49, the gear being mounted upon a shaft 50 
which is counter to the shaft of the electric motor 45 and 
being in mesh with a pinion 51 upon the said motor 
shaft. 

45 From the foregoing description of my invention it 
will be observed that the electric motor may first he 


utilized in the compression of air into the tank 19 and 
that the compressed air motor is operated by air sup- 
plied from this lank. When however the machine is 
traveling down grade, the electric motor 45 may be shut 50 
off and the spree kets 28 clutched with their respective 
wheels 14. The atr compressors 34 will then be oper- 
ated to produce the same result as the compressor 43 
and as a matter of fact if the grade is steep or lengthy, 
sufficient air will in all likeliliood.be compressed to ran 55 
the air compressed motor for considerable time without 
the necessity of bringing the electric motor 45 into use, 
it being understood that til's not only saves frequent 
recharging of the batteries for t lie motor, but that con- 
siderable expense is spared in this and other respects. 60 

What is claimed is — 

1. A motive jxiwer far vehicles comprising n drive axle, 

a -i all malar, gear toiinecllaiis l-erwcen the 

paver n tin ft at the malar a lid the diive axle, a main com- 
lire- sed air storage tank, a pipe establishing •nninmnieii- 65 
tian Uu\vi*eii the tank end the motor wheiehy the latter 
may he operated, sub-storage tanks ir enmmuntea' ton with 
the main storage tank, air compressors arranged to dis- 
charge into tile sub-storage tanks, gearing lotween t lie 
said compressors and tlie drive axle whereby the former 70 
may lie operated, a eompressur arranged to discharge into 
tlie main storage tank, ami a motor for otierating said 
compressor, said motor twine Independent of the drive 
mechanism for the drive axle. 

2. A motive mover for vehicles comprising a drive axle. 75 
a (ampn-sNcd air motor, "ear connections twtween the 
■imver stiuft of the motor ar.d tile drive axle, a main com- 
presstx! atr storuge tank, a pi|ie establishing communica- 
tion lie. ween t lie tank and tee motor wheiehy t tie latter 
may lie operated, sub-storage tanks tn communication with 80 
the main storage tank, air rampressars arranged la dis- 
charge into the snii-stamge tanks, crank shafts, connec- 
tions twtween the c*ank shafts and the compressor pistons, 

a sprm wt carried by each of t tie crank stiafts, a sprocket 
loosely carried tpum the drive axle adjacent each end 85 
theriHif. sprocket chains rann-Tting tile sprockc.s at each 
side of the vehicle, a clutch for clutching each of the last 
mentioned sprocket gears with the drive axle, means where- 
by the said sprocket gears may Iw shifted upon the axle 
to render such clutch effective, an atr ininpressor arranged 90 
to discharge into tlie main storage tank, and an electric 
motor for o|wrat!ng the compressor. 

In testimony whereof. I atttx my signature, in presence 
of two witnesses. 

FRI4T1 ft. llKKKINCTON. 

Witnesses : 

J. W. OltANF., 

A, Jok.l Bond. 
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To all whom it may concern: drawings wherein like characters designate 

Be it known that I, Seward S. Vernon, a like ana corresponding parts throughout the 
citizen of the United States, residing at several views, and in which : 

Paterson, in the county of Passaic and State Figure 1 is a side, elevation of the engine 60 
6 of New Jersey, have invented certain new or motor showing the connection with the 
and useful Improvements in Compressed- means for automatically controlling the op- 
Air-Power Plants; and I do hereby declare eration of the air compressor, and also show- 
the following to be a full, clear, and exact ing the air compressors or pumps and the 
description of the invention, such as will en- prime mover employed for operating them, 66 
10 able others skilled in the art to which it ap- aiagrammatically. 

pertains to make and use the same. Fig. 2 is an enlarged view of the engine 

This invention related to compressed air or motor showing the parts thereof in sec- 
power plants and the primary object of the tion, 

invention is to provide a power plant in- Fig. 8 is a section on the line 3 — 8 of 70 
16 eluding an engine having a plurality of re- b ig. 2, 

ciprocatory pistons whicn are operated by Fig. 4 is an enlarged section illustrating 
the forcing of compressed air within the the conical members for adjusting the inlet 
cylinders which surround the pistons, which valve operating members, 
air is forced from a motive fluid chamber or Fig. 5 is a horizontal section on the line 76 
20 reservoir into the top of the cylinder, upon 6 — 5 of Fig. 4, 

the commencement of the down stroke of Fig. 6 is a section through the means for 
the pistons and further to provide means automatically controlling the operation of 
whereby the air that has been utilized by the air compressor and snowing its connec- 
the engine will be exhausted out of the tion to the air compressor operating shaft 80 
26 cylinders upon the up stroke of the pistons, and members, 

Another object of this invention is to pro- Fig. 7 ip a plan view of a series of air com- 
vide a novel inlet valve controlling mecha- pressors, 

nism which is adjusted by the vertical move- Fig. 8 is a section on the line 8 — 8 of Fig. 7, 

ment of a conical member which engages Fig. 9 is an enlarged section through one 86 

SO and regulates the positions of valve stem end of an air compressor cylinder, and 

striking members and the quantity of air Fig. 10 is a section on the line 10 — 10 of 

admitted to each of the cylinders may be Fig. 2. 

regulated as desired by the adjustment of Referring more particularly to the draw- 
the conical member. ings, 1 designates the crank casing of the 00 

86 A further object of this invention is to motor or engine upon which a plurality of 

provide a plurality of air compressors which cylinders 2 are mounted and through which 
are operatively connected to the motive fluid extends the crank shaft 8 of the motor. The 
reservoir of the engine and supply the neces- usual type of fly wheel 4 is mounted upon 
sary compressed air thereto for operating the one end of the crank shaft 8 and the shaft 96 

40 engine. ' is provided with a plurality of crank por- 

A still further object of this invention is tions 6 each of which is disposed at a quar- 
to provide means Operable under an exces- ter circle or an angle of ninety degrees with 
sive air pressure within the reservoir for respect to the one next thereto. The cranks 
automatically arresting the operation of the 6 have the piston rods 6 connected to the 100 
46 nir compressors until the air pressure within wrists thereof as is 'Usual in motor con- 
the reservoir falls to normal at which time struction. The piston rods 6 and the pistons 
the operation of the compressors is again 7 carried thereby reciprocate within the 
started. cylinders 2. The supporting structure of 

With the foregoing and other objects in the motor has a motive fluid reservoir or 106 
60 view, this invention consists in such novel chamber 8 attached thereto in any suitable 
features of construction, combination and ar- manner such as by the angle bracket 9 as 
rangement of parts as will be hereinafter clearly shown in Fig. 2 of the drawings, 
more fully described, illustrated in the ac- The reservoir 8 may be formed integrally 
companying drawings and claimed. with the cylinders, if desired, without de- 110 

66 In describing the invention in detail ref- parting from the spirit of this invention, 
erenoe will be had to the accompanying The reservoir 8 is provided for retaining 
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the supply of compressed air which is em- 
ployed for operating the engine. The res- 
ervoir 8 has a plurality of inlet openings 10 - 
formed therein through which the air en- 
5 ters the cap from the air compressors, which 
will be hereinafter more fully described. 
The air egresses from the reservoir 8 through 
the pipes or tubes 11 which have communi- 
cation with the interior of the cylinders 2 
10 through the top of the cylinders so that 
the air entering the cylinders will strike the 
top of the pistons 7 and force the pistons 
downwardly. 

The various pipes 11 have valves 12 po- 
15 sitioned therein lor controlling the passage 
of air from the reservoir 8 into the cylinders. 
The valves 12 have valve stems 13 connected 
thereto which valve stems are operated by 
members 14 for operating the valve. 
it The valve stem striking members 14 are 
slidably mounted in bores 15 which are 
formed in bosses 16. The bosses 16 are 
formed upon the upper end of a sleeve 17. 
Coil springs 18 are positioned within the 
25 bores 15 and have their innermost ends con- 
nected to the members . 14 and their outer 
ends engaging the shoulder formed by the 
outer ends of the bores 15 for moving the 
members 14 inwardly. The inner ends of 
80 the members 14 engage the outer surface 
of a substantially rrusto-conical adjusting 
member 20 which is mounted for vertical 
movement within the bore 20 and the ad- 
justment of the substantially frusto-conical 
member 20 regulates the distance of the 
projection of the members 14 out of the 
bosses 16 and consequently regulate the 
stroke of the valve rods 18 and the distance 
of movement of the valve which in turn 
regulates the quantity of compressed air 
supplied to the interior of the cylinders 2. 

-The substantially frusto-conical member 
20 has a vertical feed screw 21 attached to 
the upper surface thereof and projecting 
46 outwardly therefrom. The feed screw 21 
extends upwardly through the fe' . nut 22 
which has a beveled gear 28 "ttached thereto, 
the feed nut 22 being rotatably supported 
by a suitable collar 24 which is formed upon 
M the top of the casing 25. The casing 25 in- 
closes the valve stem operating members 14, 
as clearly shown in Fig. 2 and is attached in 
any suitable manner to a pair of the cylin- 
ders 2. The beveled gear 28 is rotated by 
55 a beveled gear 26 which is mounted upon a 
throttle rod 27. The throttle rod 27 extends 
outwardly beyond the motor or engine cas- 
ing and is adapted to be manually operated 
for controlling the engine or motor. 

40 The sleeve 17 has a beveled gear 28 mount- 
ed upon its lower end which rotates the 
sleeve for rotating the members 14 and mov- 
ing them into engagement with the valve 
stem 18. The beveled -gear 28 meshes with a 
45 second beveled gear 29 which is mounted 


upon a shaft 80. The shaft 80 is positioned 
within the crank casing 1 and rotatably sup- 
ported by suitable bearings therein and it 
is operatively connected to the crank shaft 
through the medium of gears 81 and 82 7 g 
which gears are arranged, for properly tim- 
ing the rotation of the shaft 30 ana the oper- 
ation of the valves. 

The manually operated valves 88 are 
mounted in the pipe 11 so that in case the 75 
valves 12 fn.il to properly work, the supply 
of air to tne cylinders may be cut on by 
the operation of the valves 33. 

The compressed air necessary for the oper- 
ation of the engine is supplied by air com- go 
pressors 85, of the reciprocatory type which 
compressors include cylinders 36, in which 
are mounted reciprocatory pistons 37. The • 
pistons 37 have piston rods 38 connected 
thereto which extend through stuffing boxes gg 
89 carried at the inlet ends of the cylin- 
ders 86. 

The outlet ends of the cylinders 86 have 
communication through a passageway 40 
with the interior of the reservoir 8 or into 90 
any suitable receptacle as desired. The air 
is forced out of tne cylinder 86 through the 
outlet opening 41 and is drawn into the cyl- 
inder behind the pistons upon the in or air 
compressing stroke of the piston through 95 
the air inlet 42. ^Vhen the piston 47 starts 
upon its rearward stroke a spring con- 
trolled check valve 48, which is earned by 
the piston opens and allows the air to pass 
through the piston into the cylinder in 100 
front of the piston. The piston rod 88 is 
pivotally connected as shown at 84 to a 
pitman 45. The pitman 45 is connected, 
through the medium of bolts or the like 46 
to an eccentric strap 47 which is mounted 105 
about an eccentric 48. The eccentric 48 is 
carried by a sleeve 49 which is rotatably 
mounted upon a shaft 50. The sleeve 49 is 
supported by suitable bearings 51 and it has 
a clutch section 52 carried by one end of the no 
same which is adapted for coaction with a 
clutch section 58. The clutch section 58 is 
feathered or splined upon the shaft 50 so 
that when it is moved into engagement with 
the clutch section 52 the sleeve 49 and the us 
eccentric 48 will be rotated by the rotation 
of the shaft 60, for controlling the operation 
of the air compressor. A mechanism identi- 
cal with that heretofore described is applied 
for controlling thd operation of all 01 the no 
air compressors employed comprising the 
reservoir 8. 

A structure is provided for automatically 
Controlling the operation of the air com- 
pressor for arresting the air compressing op- 126 
eration of the members when the reservoir 
8 becomes overcharged. This mechanism 
includes a cylinder 54 in which is mounted 
a reciprocable piston 55 to which a piston 
nod 56 is connected. The piston rod 56 has ISO 
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arms 67 connected thereto at spaced inter- 
vals ■which arms are pivotally supported as 
shown at 68 and are connected to the clutch 
members 53 so that when the rod 56 is 
C moved outwardly the rods 67 will be rocked 
for moving the clutch sections 58 out of en- 
gagement with the clutch sections 52. 

The cylinder 54 has communication, 
through a pipe 60 with the cap 8. A pres- 
to sure valve 61 is interposed in the pipe 60 so 
that when the pressure within the reservoir 
8 exceeds the maximum pressure desired 
therefor, it will operate the pressure valve 
61, and allow air to pass through the pipe 
15 60 and enter the cylinder 54 in front of the 
piston, 65, thereby forcing the piston to- 
ward the rear end of the cylinder and op- 
erating the piston rod 56 in the direction in- 
dicated by the arrow A in Fig. 6 of the 
SO drawings, which, will rock the rods 57 and 
disengage the clutch sections, thereby ar- 
resting the operation of the air compressors 
which will allow the lowering of the air 
pressure within the reservoir 8 through the 
26 utilization of the compressed air charge 
therein. The air is blea from the cylinder 
54, during the rearward movement of the 
piston 55 by a bleed valve 64 which bleed 
valve will diminish the air pressure within 
80 the cylinder 54 and allow tne spring 65 to 
act for returning the piston 55 to its normal 
position. An upstanding arm 66 is pivot- 
ally connected as shown at 67 to the piston 
rod 56 and it has a coil spring 68 connected 
86 thereto. During the outward stroke of the 
piston 55, the arm 66 will move downwardly 
and pass beneath the enlargement 68 formed 
upon the end of the rod 69; after the arms 
have passed the enlargement, the spring 68' 
40 will move the arm 66 to a vertical position 
and it is held against downward pivotal 
movement outwardly away from the cylinder 
54 by a boss 70 so that when it strikes the en- 
largement 68 upon the return stroke of the 

45 piston, it will rock the rod 69 which will in 
turn rock the rods 71 and 72 sufficiently for 
moving the valve members 78, over the open- 
ing 74 formed in the cylinder 54 which will 
allow the complete exhaust of the air from 

60 the cylinder 54 and also allow the piston 55 
to assume its normal position at which time 
the clutch sections 53 will be moved into en- 
gagement with the clutch sections 52 and the 
operation of the air compressors will be 
65 again started for charging the reservoir 8 
with compressed air. 

A drain valve 75 is carried by the reser- 
voir and when it is desired to drain all of 
the air from the reservoir, it may be accom- 
60 plished through the medium of this valve. 

The cylinders 2 have their exhaust ports 
76 positioned in the cylinder heads or tops 
and these exhaust openings are closed by 
the valve members 77. The valve members 

46 77 are shaped so that air pressure within 


the cylinder will seat the valve to prevent 
the exhaust of air from the cylinders dur- 
ing the downstroke of the pistons 7. The 
valves 77 are carried by roas 78 which ex- 
tend upwardly through the top of the cylin- 70 
ders and have their upper ends connected to 
pivotally mounted rods 79. The rods 79 
are pivotally supported by suitable supports 
80 and have rods 81 connected thereto. The 
rods 81 have rollers 82 mounted upon their 75 
lower ends which ride over the periphery of 
cams 83. The cams 83 are mounted upon 
the shaft so that during the upstroke of the 
piston 7 the rods 81 will be fon»d upwardly, 
for depressing the enlarged end 84 of the go 
pivoted rods 79 for unseating the valve 77 to 
allow the escape of the air from the cylinder. 
When the pressure upon the pivoted rods 79 
is relieved, by the rotation of the cams 83, 
the springs 85 act to reseat the valve 77 and 85 
cut off the exhaust of air from the cylinder. 

Summing up : genetically the operation of 
the improved motor is as follows : The air is 
compressed and forced into the reservoir 8, 
by tne operation of the air compressors 85, M 
so that when the valves 12 are opened, the 
air entering the upper ends of the cylinders 
2 will force the pistons 7 downwardly and 
consequently rotate the crank shaft 8 from 
which the power may be transmitted to any M 
desired source. The operation of the van' 
ous valves 12 of the motor or engine is con- 
trolled, through the rotation of the shaft 80 
by the beveled gears 28 and 29 and the 
sleeve 17 so that the various pistons will be 100 
operated at different times for providing a 
power stroke always to the crunk Bhaft 8 
the cranks of which are disposed at angles 
at ninetv degrees to each other so that no 
two of the pistons will be off centered at the 105 
same time. The quantity of air admitted to 
the cylinders 2 is controlled by the opera- 
tion of the frusto-conical member 20 as pre- 
viously described and the pressure of air 
within the reservoir 8 is controlled by the no 
pressure valve 61, and the operation of the 
piston 55 eliminates any danger of the lia- 
bility of breakage of the reservoir 8 under 
excessive pressure. 

The improved power plant is primarily 115 
designed for the propulsion of motor vehi- 
cles, and by utilizing the compressed air en- 
gine in lieu of an ordinary gasolene or kero- 
sene engine, a smooth even running engine is 
provided which eliminates the sudden jerks 120 
or movements occasioned by the starting and 
stopping of the gasolene engine ; and a gaso- 
lene engine or any other suitable type of 
prime mover as indicated diagrammatically 
at 100 in Fig. 1 of the drawings may be pro- 126 
vided for operating the shaft 15 and the air 
compressors or pumps 85. 

From the foregoing description taken in 
connection with the accompanying drawings 
the advantages of construction and of tne 180 



1 , 951,840 


method of operation of the improved com- 
pressed air power plants will be readilv 
apparent to those skilled in the art to which 
this invention appertains and ? while in the 
5 foregoing description, the principle of the 
operation of this invention has been de- 
scribed together with various features of 
construction, it is to be understood that 
certain minor features of construction, com- 
10 bination and arrangement of parts may be 
altered to suit practical conditions provided 
such alterations are comprehended within 
the scope of what is claimed. 

What I claim is: 

16 1. In a compressed air power plant } the 

combination, of a cylinder, a piston recipro- 
cably mounted in the cylinder, a compressed 
air retaining reservoir supported above said 
cylinder, a pipe leading from the reservoir 
20 to the inlet of the cylinder, a valve posi- 
tioned within said pipe for controlling the 
passage of air into said cylinder, a stem 
connected to said valve, a sleeve supported 
by said engine and rotatable by the recipro- 
26 catory movement of said pistons, and means 
carried by said sleeve for engagement with 
said valve stem for operating said valves. 

2. In a compressed air power plant, the 
combination, of a cylinder, a piston recipro- 

80 cably mounted in the cylinder, a compressed 
air retaining reservoir supported above said 
cylinder, a pipe leading from the reservoir 
to the inlet of the cylinder, a valve posi- 
tioned within said pipe for controlling the 
86 passage of air into said evlinder, a stem 
connected to said valvfr. a sleeve carried by 
said engine and rotatable by the reciproca- 
tory movement of said pistons, means car- 
ried by said sleeve for engagement with said 
40 valve stem for operating said valves, and 
means for adjusting the position of said 
valve stem engaging means for regulating 
the scope of movement of said valves for 
regulating the quantity of air admitted to 
45 said cylinders. 

3. In a compressed air power plant ; the 
combination, of a cylinder, a piston recipro- 
cably mounted in the cylinder, a compressed 
air retaining reservoir supported above Baid 

50 cylinder, a pipe leading from the reservoir 
to the inlet of the cylinder, a valve posi- 
tioned within said pipe for controlling the 
passage of air into said cylinder, a stem 
connected to said valve, a sleeve carried by 
66 said engine and rotatable by the reciproca- 
tory movement of said pistons, means car- 
ried by said sleeve for engagement with said 
valve stem for operating said valves, means 
for adjusting the position of said valve stem 
60 engaging means for regulating the scope of 
movement of said valve for regulating the 
quantity of air admitted to said evlinders, 
an exhaust port formed in said cylinder, a 
valve normally dosing said exhaust port, a 
66 valve stem projecting upwardly from said 


valve, a pivotally mounted arm carried by 
said cylinder for engagement with said valve 
stem for unseating said exhaust valve, and 
means operable upon reciprocatoiy move- 
ment of said piston for rocking said pivoted <j§ 
arm. 

4. In a compressed air power plant ; the 
combination, or a cylinder, a piston recipro- 
cably mounted in the cylinder, a compressed 
air retaining reservoir supported above said 75 
cylinder, a pipe leading from the reservoir 

to the inlet of the cylinder, a valve posi- 
tioned within said pipe for controlling the 
passage of air into said cylinder, a stem con- 
nected to said valve, a sleeve carried by said so 
engine and rotatable by the reciprocatory 
movement of said pistons, means carried by 
said sleeve for engagement with said valve 
stem for operating said valve, means for 
adjusting tne position of said valve stem 85 
engaging means for regulating the 6 cope of 
movement of said valve for regulating the 
quantity of air admitted to said cylinders, 
an exhaust port formed in said cylinder, a 
valve normally closing said exhaust port, »o 
a valve stem projecting upwardly from said 
valve, a pivotally mounted arm carried by 
said cylinder for engagement with said valve 
stem ror unseating said exhaust valve, means 
operable upon reciprocatoiy movement of 96 
said piston for rocking said pivoted arm, 
air compressors for charging said air reser- 
voir, and means operable under the excessive 
air pressure when in said reservoir for auto- 
matically arresting operation of said air 100 
compressors. 

5. In a compressed air power plant ? the 
combination, of a cylinder, a piston recipro- 
cably mounted in the cylinder, a compressed 

air retaining reservoir supported above said 106 
cylinder, a pipe leading from the reservoir 
to the inlet of the cylinder, a valve posi- 
tioned within said pipe for controlling the 
passage of air into said cylinder, a stem con- 
riected to said valve, a sleeve carried by the 110 
engine and rotatable by the reciprocatory 
movement of said piston, means carried by 
said sleeve for engagement with said valve 
stem for operating said valve, means for ad- 
justing the position of said valve stem en- 116 
gaging means for regulating the opening of 
said valve for regulating the quantity of 
air admitted to said cylinder, an exhaust 
port formed in said cylinder, a valve nor- 
mally closing said exhaust port, a valve stem 120 
projecting upwardly from said valve, a piv- 
otally mounted arm carried by said cylinder 
for engagement with said valve stem for un- 
seating said exhaust valve, jneans operable 
upon reciprocatory movement of said pis- 126 
ton for rocking said pivoted arm, air com- 
pressors for charging said air reservoir, 
means operable under the excessive air pres- 
sure in said reservoir for automatically ar- 
resting operation of said air compressors, ISO 
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and means automatically operated upon de- 
creasing of excessive air pressure within 
said reservoir for restarting said air com- 
pressor. 

6 6. In a compressed air power plant, the 

combination or a compressed air engine, an 
air reservoir supported by said engine, air 
supply pipes communicating with said reser- 
voir and said engine, means operable by the 
10 operation of said engine for controlling the 
inlet of air into the engine through said 
pipe, air compressors communicating with 
said reservoir, and means for operating said 
compressors. 

15 7. In a compressed air power plant, the 

combination of a compressed air engine, an 
air reservoir supported by said engine, air 
supply pipes communicating with said reser- 
voir and said engine, means operable by the 
20 operation of said engine for controlling the 
inlet of air into the engine through said 
pipes, air compressors communicating with 
said reservoir, means for operating the com- 
pressors, and means operated by an cxces- 
25 sive air pressure in said reservoir to arrest 
the operation of said compressors. 

8. In a compressed air power plant, the 
combination of a compressed air engine, an 
air reservoir supported by said engine, air 

30 supply pipes communicating with said reser- 
voir and said engine, means operable by the 
operation of said engine for controlling the 
inlet of air into the engine through said 
pipes, air compressors communicating with 
35 said reservoir, means for operating said 
compressors, means operated by an exces- 
sive pressure in said reservoir to arrest the 
operation of said compressors, and means 
automatically operated upon the decreasing 
<0 of an excessive air pressure within said 
reservoir for restarting said compressors. 

9. In a compressed air power plant, the 
combination of a compressed air engine, an 
air reservoir supported by said engine, air 

45 supply pipes communicating with Said reser- 
voir and said engine, means operable by the 
operation of said engine for controlling the 
inlet of air into the engine through said 
pipes, air .compressors communicating with 
60 said reservoir, means for operating said air 
compressors, means operated by an excessive 
air pressure in said reservoir to arrest the 
operation of said compressors, said last 
named means including a clutch, a cylinder- 
55 having .communication with said air reser- 
voir, a pressure valve for controlling the 
entrance of air into said last named cylinder, 
& piston mounted within said cylinder and 


operable Upon entrance of air into the cylin- 
der to operate said clutch for arresting eo 
operation of said compressors. 

• 10. In a compressed air power plant, the 
combination of a compressed air engine, an 
air reservoir supported by said engine, air 
supply pipes communicating with said reser- 65 
voir and said engine, means for controlling 
the inlet of - air into the engine through said 
pipes, air compressors communicating with 
said reservoir, means for operating said 
compressors, means operated by an excessive 70 
air pressure in the reservoir to arrest the 
operation of said compressors, said last 
named means including, a clutch, a cylinder 
having communication with said air reser- 
voir, a pressure valve for controlling the 75 
entrance of air into said cylinder, a piston 
mounted within said cylinder ana operable 
upon entrance of air into said cylinder to 
operate said clutch for arresting operation 
of said compressors, means for returning 80 
said piston to its normal position upon the 
arresting of air entrance into said cylinder 
for operating said clqtch to permit of re- 
starting the said compressors. 

11. In a compressed air power plant, the 85 
combination of a compressed air engine, an 
air reservoir supported by said engine, air 
supply pipes communicating with said reser- 
voir and said engine, means for controlling 
the inlet of air into the engine through said 90 
pipes, air compressors communicating with 
said reservoir, means for operating said 
compressors, means operated by an excessive 
air pressure in the reservoir to arrest the 
operation of said compressors, said last 95 
named means including a clutch, a cylinder 
having communication with said air reser- 
voir, a pressure valve for controlling the 
entrance of air into said cylinder, a piston, 
mounted within said cylinder and operable 100 
upon entrance of. air into said cylinder to 
operate said clutch for arresting operation 
of said compressors, means for returning 
said piston to its normal position upon the 
arresting of air entrance into said cylinder 105 
for operating said clutch to permit of re- 
starting the said compressors, and means 
releasable by the entrance of air into said 
cylinder for preventing accidental move- 
ment of said piston. 110 

In testimony whereof I affix my signature 
in presence of two witnesses. 

SEWARD S. VERNON. 

Witnesses : 

Marcella M. Sheehan, 

Rob E. Vernon. 
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This inveiitioj! relates to a motor-cycle, t lie 
primary object of the invention being to pro- 
vide a motor cycle operated by an air motor 
receiving its power from a compressed air 
5 tank carried by the motor-cycle into which 
air is compressed by the action of the rear 
wheels of the motor-cycle, after the motor- 
cycle has been set in motion. 

Another object of the invention is to pro- 
10 vide a motor of this type including means 
whereby air may be forced into a storage tank 
so that the initial power may be supplied to 
the motor. 

A still further object of the invention is to 
15 provide means for compressing air in a stor- 
age tank and admitting water to the air in 
its passage to the storage tank causing an 
expansion to create power. 

With the foregoing and other objects m 
84 view which will appear as the description 
proceeds, the invention re-ides in the com- 
bination ami arrangement of parts and in the 
details of construction hereinafter described 
and claimed, it being understood that changes 
*5 in the precise embodiment of the invention 
herein disclosed, may l>e made within the 
scope of what is claimed, without departing 
from the spirit of the invention. 

Referring to the drawings ; 
so Figure 1 is an elevational view of a moU i - 
cycle equipped with an air motor constructed 
in accordance with the invention. 

Figure 2 is a plan view thereof. 

Referring to the drawings in detail the in- 
25 vention is shown as mounted on the frame 
of a motor-cycle, and includes a cylinder 5 in 
which a piston operates, the piston embody- 
ing a rod o that imparts movement to the 
sprocket 7 through the medium of tb<- link 8. 
*0 Movement of the sprocket 7 i- transmitted 
to the shaft 9 through the sprocket 10 mount- 
ed on the shaft 9. and the chain 11 which op- 
erates over the sprockets. 

A small sprocket 12 is mounted on the shaft 
45 9 and imparts movement to the rear wheel 
through the medium of the chain 13 and 
sprocket 14, the sprocket 1-1 being mounted 
on the rear axle of the motor-cycle. Mount- 
ed on the rear fork of the motor-eye it frame 
55 at opposite aides thereof are compressors 15 


that also embody pistons which operate to 
compress air in the tank 16. The pistons of 
the compressors are ojierated by means of the 
links 17 that connect eccentrically with disks 
mounted on the rear axle. 25 

The upper end« of the compressors 15 com- 
municate with the expansion tank 16. through 
the ) I'ji-'-s is. there being provided check 
valves 19 in the pipes to prevent return of 
the air after it has been forced into the pipe (it 
IK. This tank 16 is in the form of a bellows 
so that the tank will be permitted to expand 
as air is forced thereinto, thereby relieving 
excess pressure in the tank'. An adjusting 
mechanism including coiled spring 20 and 25 
1>< 1? 21 provides means to limit the expan- 
sion of the tank 16. It will also be seen that 
owin'; to the construction of the expansion 
tank 16. the tank may be operated in the 
same manner as a bellows to force air into the • J 
st ora are tank, to he hereinafter more fully 
described, so that the initial power may be 
directed to the engine cylinder. 

At the forward end of the expansion tank 
l(i is a pipe 22 that extends into the storage m 
tank 23. there being provided a one-way valve 
24 (o permit air to pass from the expansion 
tank to the tank 23, but prevent reverse 
movement of the air. Pipes indicated at 25 
establish communication between the com- 50 
pressors 15 and the water tank 26, so that 
water may he fed in drops to the compressors 
at points intermediate the ends of the com- 
pressors. a valve 27 being provided for reg- 
ulating the passage of water through the *5 
pipes. 

As water is admitted to the compressors, 
the comprei-sors being hot. due to friction, the 
water is converted into steam and an expan- 
sion i> set up resuiting in the generation of 
power. A control valve indicated at 28 con- 
trols the passage of air to the engine so that 
the operator may control the speed of the en- 
gine by admitting greater or less quantities 
of the air to the engine. Mounted on the •* 
water tank is n gauge 29 so that the pressure 
may be determined at all times. 

Pivotally supported adjacent to the handle 
bar-, or at a place in easy access to the oper- 
ator, is a lever 30 to which the rod 31 is con- 
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nected that extend? rearwardly and connects 
with the valve 32 designed to control the pas- 
sage of air from the compressors, the valve 
being of the relief type. 

6 A clutch of suitable construction is mount- 
ed at the rear axle and is designed to clutch 
the rear wheel to the axle, there being pro- 
vided a dutch pedal 33 so that the operator 
inay operate the clutch to control the move- 
10 ments of the motor-cycle. 

In the operation of the device the expan- 
sion tank 16 is operated by hand to store up 
air in the tank 23 . whereupon the valve 28 is 
oj>erated allowing air to pass to the engine 
15 cylinder, which in turn imparts rotary move- 
ment to the sprockets and rear wheel through 
the chains. 

As the motor-cycle descends a hill, it is ob- 
vious that the rear wheel will act to operate 
80 the compressors to force air into the expan- 
sion tank, which in turn supplies moistened 
air to the storage tank. 

I claim : 

A motor-cycle propelling means including 
25 a motor embodying a cylinder, a piston oper- 
ating in the cylinder, means for transmitting 
movement of the piston to the drive wheels 
of the motor-cycle, a compressed air tank, a 
pipe establishing communication between the 
*0 compressed air tank and cylinder, a manually ■ 
operated expansion tank for providing the 
initial supply of compressed air to the com- 
pressed air tank, a pipe for establishing com- 
munication between the compressed air tank 
33 ami expansion tank, a compressor operated 
by the momentum of the motor-cycle, a pipe 
•stablishing communication between the com- 
pressor and the expansion tank, a water 
tank mounted above the compressor, a pipe 
40 establishing communication between the 
water tanlc and the compressor for deliver- 
ing drops of water to the compressor. 

In testimony that I claim the foregoing as 
mv own, I have hereto affixed my signature. 

ROBERT E. FORMAN. 



